Influence of water-diuresis or saline volume expansion on deep nephron tubuloglomerular feedback.
We have recently demonstrated the existence of a tubuloglomerular feedback mechanism in juxtamedullary nephrons in rat kidneys during antidiuresis. In the present experiments, we have investigated the influence of water-diuresis on Munich Wistar rats and in homozygote Brattleboro rats. We have also observed the effect of saline volume expansion on the tubuloglomerular feedback of juxtamedullary nephrons in Munich Wistar rats. For comparison, the feedback mechanism was also studied in surface nephrons during water-diuresis in Munich Wistar rats. Measurements of flow rate in the descending limb of Henle and single nephron glomerular filtration rate (GFR) using micropuncture at the renal papilla were performed, while the ascending limb was microperfused at varying perfusion rates with a modified Ringer solution. In surface nephrons early proximal flow rate, single nephron GFR and stop-flow pressure was measured during microperfusion of the end-proximal loop. No significant changes were measured in surface nephrons during water-diuresis: the tubular flow rates, feedback responses, stop-flow pressure and stop-flow pressure changes were similar to those during anti-diuresis. In juxtamedullary nephrons, Henle loop flow rate increases during water-diuresis but the feedback-mediated flow and single nephron GFR response curves obtained during microperfusion were unaltered compared to controls. Together, these results indicate that the feedback could be more activated during water-diuresis than during control conditions. On the other hand, during saline volume expansion, reduced tubuloglomerular feedback sensitivity was found as shown earlier for surface nephrons. The reduction of tubuloglomerular feedback sensitivity therefore seems to be important in maintaining salt-, but not water-balance.